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This is a newsletter about Meta-Frogs. 

305 
Meta-Frogs have supernatural capabilities. 

The science of Meta-Frogs was founded by Dr. Hans Kroek [references (5)] 

Meta-Frogs can be grown at home without much trouble. if you 
might like to consider ordering some [seeds, click here (6)] 4-\/ 306 

Here is a picture of a ((Meta-Frog)) N 310 

Here is the sound of a ((Meta-Frog)) ‘w 312 
301 

TABLE OF CONTENTS: / 
To turn to [[ Page 1, click here (1) ]] to begin reading the 
Meta-Frogs news, or see pages 

[[2 (2) l] 4\‘302 
[l 3 (3)11 <\_ 303 307 
[[4 (4)11 \304 

If you are interested in [subscribing to MFN, click here (7)] 
308 \ 

[[DONE? click here (8) ]] when you are ?nished reading about 
Meta-Frogs, and we'll provide a list of all the items you've 
expressed interest in while browsing The Meta-Frog News. 
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(a) ordering seeds... 

(b) references... 

(0) subscriptions... 

[fax this to you?] [e-rnail this to you?] [connect to our ordering desk?] 

Please con?rm your instructions: [[ now DO IT ! ]] exiting MFN.... 
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SYSTEM AND METHOD FOR DEFERRED 
RESOLUTION HYPERTEXT LINKS 

RELATED APPLICATIONS 

This application claims the bene?t of provisional appli 
cation No. 60/030,517, ?led Nov. 12, 1996. Provisional 
application No. 60/030,517 is hereby incorporated herein by 
reference in its entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The ?eld of the present invention relates in general to a 
system and method for structured computing and commu 
nications. More particularly, the ?eld of the invention relates 
to a system and method for deferred resolution of hypertext 
links and of pointers of similar effect in a netWorked 
communication environment. 

2. Background 
The Internet, and the World Wide Web in particular, is 

becoming increasingly popular as a means for providing a 
Wide variety of information and services to end users on 
demand. In addition, Web pages are also being used on 
private intranets to provide services and information Within 
a company or other organiZation. In such netWorks, users 
typically access information using softWare knoWn as a Web 
broWser. In order to retrieve information from the netWork, 
the broWser asserts the address of the information onto the 
netWork encoded in a Uniform Resource Locator or URL. 
The URL contains a speci?cation of the protocol being used, 
the server upon Which the information is located, and the 
path ?le name to the desired information Within the ?le 
system of the server. For Web pages, the HyperText Transfer 
Protocol (HTTP) is used to request the information. The 
selected HTTP server then retrieves the information and 
returns it over the netWork to the broWser or other HTTP 
client. This scheme de?nes a Web. 

Information in these Webs is typically arranged into pages 
that are displayed by the broWser. The pages may include a 
combination of text and multimedia information (such as 
graphics and sound). Some of the information on the page 
such as images, icons or highlighted text may also function 
as tags. A tag represents a link (referred to as a hypertext 
link) to additional information that may be obtained from the 
same or other servers on the netWork. The page supplied by 
the server (typically as an .HTML ?le) provides both the 
information for displaying the tag (e.g., an icon) as Well as 
an associated URL Which is not displayed to the user. When 
the tag is selected by a user, the broWser asserts the URL for 
the requested information. Importantly, the user does not 
need to be aWare of the particular URL, but rather has only 
to request the desired information by selecting the appro 
priate tag. The process of retrieving Web pages and then 
folloWing hypertext links to related information is often 
referred to as Web broWsing. A relatively simple scripting 
language called HyperText Markup Language (HTML) is 
commonly used to de?ne the contents of a Web page. By 
merely specifying the data contents and tags for a page in 
HTML and loading that information onto a server, a Web 
page can be easily created. 

Web pages are being used for a Wide variety of purposes. 
Among other things, publications may be displayed through 
Web pages. References to sources of information, related 
articles, images and other information may be embedded in 
the text of the publication as tags (Which may be displayed, 
for example, as highlighted text). These tags alloW users to 
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2 
select and vieW related information merely by selecting the 
appropriate tag. 

In some respects, hoWever, Web broWsing is a disadvan 
tageous Way of presenting traditionally-structured media 
such as neWspapers and magaZines, in part because either (a) 
hypertext links to external material (such as references) are 
interruptive of such media, and (b) When such links are 
introduced they may lead to departure from the context of a 
particular structured publication, perhaps never to return. 
Consequently, it Would be an improvement to provide, 
Within the scope of Web broWsing, a method for selecting 
external links of interest, While deferring the act of folloWing 
such links until the reader has completed broWsing Within 
the format and context of the particular organiZed publica 
tion. Similarly, nontraditionally-structured media presented 
as Web pages may in some cases bene?t from the availability 
of the same method of deferring links until some suitable 
time. For instance, it may be desirable to vieW a Web page 
(Which may represent a neWspaper article) and select various 
tags of interest (such as tags Which represent links to 
information on the people mentioned in the article). Rather 
than immediately jumping to Web pages discussing the 
various people, hoWever, it may be desirable to ?nish the 
neWspaper article ?rst and then have the choice of folloWing 
one or more of the selected tags. Similarly the same capa 
bility may be bene?cially applied to advertising and order 
ing products or services. Preferably, such deferred resolution 
of hypertext links may be implemented using a structured 
computation and communications system and method that 
can be readily adapted to other environments and neW 
media. In addition, it is desirable to provide methods for 
specifying pages other than HTML, and pointers of similar 
effect as hypertext links. 

SUMMARY 

Aspects of the present invention provide systems and 
methods for deferred resolution of hypertext links. A Web 
page or other netWork page may contain tags used to select 
links to other pages. In an exemplary embodiment of the 
present invention, a netWork server evaluates tags selected 
by a user and may selectively defer folloWing selected links. 
The deferred links may then be displayed and selectively 
folloWed by the user. 

It is an advantage of these and other aspects of the present 
invention that a number of links to related information may 
be easily selected While broWsing Without departing from 
the current context. 

Additional aspects of the present invention provide sys 
tems and methods for using cell based computational units 
to evaluate tags selected by a user and selectively defer the 
requested actions. In an exemplary embodiment, a thread of 
execution may be initiated on a server for each deferred 
action and then be suspended using multi-processing tech 
niques. The threads may then be selectively reactivated to 
initiate the deferred actions. 

It is an advantage of these and other aspects of the present 
invention that deferred links may be easily implemented and 
conditionally modi?ed din a structure multi-processing 
environment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Features of the present invention are described beloW in 
conjunction With the appended draWings in Which: 

FIG. 1 is a simpli?ed block diagram illustrating a com 
puter system Which may be used in conjunction With the ?rst 
embodiment of the present invention; 
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FIG. 2 is a simpli?ed block diagram illustrating a com 
puter network Which may be used in conjunction With the 
?rst embodiment; 

FIG. 3 shoWs the text of a sample Web page With deferred 
links; 

FIG. 4 shoWs the text of a sample Web page for revieWing 
and activating deferred links; 

FIG. 5 shoWs simpli?ed HTML used to generate the Web 
page of FIG. 3; 

FIG. 6 shoWs a simpli?ed lineal code speci?cation for a 
cell used to generate the Web page of FIG. 3; and 

FIGS. 7A and 7B are block diagrams illustrating the 
structure of a cell according to the ?rst embodiment. 

DESCRIPTION 

A traditionally structured publication (neWspaper, 
magaZine, journal, book, etc.), When re-Worked for presen 
tation through http service, might include hypertext links for 
purposes such as the folloWing: 
A reference citation to other literature 
The author or source of a neWs story 

Another related neWs item previously or elseWhere pub 
lished 

Details or background not present in the hard copy 
version 

Contact to an advertiser 

Reader response feedback or activism (such as Writing to 
a politician) 

Etc. 
The act of folloWing any such link Would depart from the 

context and format of the structured publication, perhaps 
never to return, since the destination of the link may be in 
another coherent set of Web pages, or even on a distant site 

server. One Way to maintain the sense, continuity and 
Wholism of a structure publication Would be to defer the 
folloWing of such links until the time When the reader has a 
sense of having completed broWsing the publication; then all 
the deferred links could be taken in turn, or revieWed and 
folloWed selectively. An exemplary embodiment of the 
present invention makes use of aspects of the systems and 
methods described in US. patent application No. 08/580, 
921 ?led Dec. 29, 1995, Which is hereby incorporated herein 
by reference in its entirety. US. patent application No. 
08/580,921 is intended to supplement and be a part of the 
disclosure contained herein. Auniform system for providing 
deferred links may support operations using an http (Web 
broWser server) interface, a telephone (touch-tone input) 
interface, and other interfaces including interactive televi 
sion. 

First, the operation of an exemplary Web page using 
deferred links according to aspects of the present invention 
Will be described. Then the implementation of such a Web 
page using aspects of the system and method described in 
US. patent application No. 08/580,921 Will be described 
generally. Finally, the speci?c changes made to the branch 
evaluator algorithm in the system and method described in 
US. patent application No. 08/580,921 for purposes of 
implementing an exemplary embodiment of the present 
invention Will be described. 

In a ?rst embodiment of the present invention, Web pages 
may be supplied by Web server softWare executing on a 
general purpose programmable computer. FIG. 1 is a sim 
pli?ed block diagram illustrating a general purpose pro 
grammable computer system, generally indicated at 100, 
Which may be used in conjunction With a ?rst embodiment 
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4 
of the present invention. In the presently preferred 
embodiment, a NextTM computer containing a Motorola 
68040 microprocessor, and running the NextStep operating 
system is used. Of course, a Wide variety of computer 
systems may be used, and it should be understood that it is 
an advantage of the present invention that it may be used 
across different computer architectures. Examples of such 
computer systems include Without limitation Workstations or 
servers running Unix versions such as BSD 4.3 (or later) or 
System V Release 4.3 (or later), or other operating systems 
such as SunOS 4.1, DEC OSF/1, Open VMS, or Microsoft 
NT, and IBM compatible personal computers running Win 
doWs NT, O/S2 or Plan 9. FIG. 1 shoWs one of several 
common architectures for such a system. Referring to FIG. 
1, such computer systems may include a central processing 
unit (CPU) 102 for executing instructions and performing 
calculations, a bus bridge 104 coupled to the CPU 102 by a 
local bus 106, a memory 108 for storing data and instruc 
tions coupled to the bus bridge 104 by memory bus 110, a 
high speed input/output (I/O) bus 112 coupled to the bus 
bridge 104, and I/O devices 114 coupled to the high speed 
I/ O bus 112. As is knoWn in the art, the various buses provide 
for communication among system components. The I/O 
devices 114 preferably include a manually operated key 
board and a mouse or other pointing device, sound recording 
devices, voice (With touch-tones) and data telephony for 
input, a CRT or other computer display monitor, speakers, 
head phones, voice (With touch-tones) and data telephony 
for output and a disk drive or other storage device for 
nonvolatile storage of data and program instructions. In 
addition, a local area netWork (LAN) adapter 116 is con 
nected to the high speed I/O bus 112. The LAN adapter 116 
alloWs computer system 100 to communicate With other 
devices over a LAN 118. Of course, other netWorking and 
communications connections may be supported through 
other adapters, modems, and the like. 
The operating system typically controls the above iden 

ti?ed components and provides a user interface. The user 
interface is preferably a graphical user interface Which 
includes WindoWs and menus that may be controlled by the 
keyboard or pointing device, plus voice sound and music 
recording and playback devices. Of course, as Will be readily 
apparent to one of ordinary skill in the art, other computer 
systems and architectures are readily adapted for use With 
embodiments of the present invention. 

FIG. 2 is a simpli?ed block diagram illustrating a com 
puter netWork, generally indicated at 200, Which may be 
used in conjunction With a ?rst embodiment of the present 
invention. For illustrative purposes, aspects of the ?rst 
embodiment Will be discussed Within the context of an 
HTTP client computer system 202 executing conventional 
Web broWser softWare and an HTTP server computer system 
204 executing Web server softWare according to a ?rst 
embodiment of the present invention. The client 202 and 
server 204 communicate through netWork 206 Which may be 
the Internet, an intranet, or other communications netWork. 
The Web server softWare according to the ?rst embodi 

ment provides for special types of links on a Web page. In 
particular, the Web server softWare distinguishes betWeen 
deferred links and immediate links. An immediate link 
Works like a conventional hypertext link. When an imme 
diate link is selected by a user, the desired action is taken 
immediately (or as soon as the server can respond). A 
deferred link causes a thread of execution to be initiated to 
take the requested action, but it is suspended before the 
action is actually taken. When the user indicates that the 
current Web page is ?nished (by selecting a special imme 
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diate link), the deferred links can be selectively reactivated 
to take the deferred actions. 

In order to folloW the above types of links, each link 
generates a GET request With a URL that references either 
an existing ?le or a non-existent ?le on the server (referred 
to as a “sham ?le”). The sham ?le names are intercepted by 
a process executing on the Web server and evaluated against 
a set of branches for the given Web page. If the sham ?le 
name matches the condition for an immediate branch, the 
Web server processes it immediately. (If it is a request for 
information available on the same server, it can be processed 
directly; if it is a request for information found on another 
server, a normal URL can be asserted on the netWork on 
behalf of the client.) If the sham URL matches the condition 
for a deferred branch, the Web server initiates a thread of 
execution pointing to a set of instructions that Will cause the 
desired action to be taken, but this thread of execution is 
immediately suspended using conventional multi 
processing techniques. The desired action is taken only later 
When the suspended thread of execution is re-activated. One 
of the immediate links may cause a Web page to be generated 
to display the deferred links, so the user can revieW and 
selectively reactivate the deferred links after the user has 
?nished With the current Web page. Any thread that is not 
selected may be terminated. 

FIG. 3 illustrates a sample Web page displayed in text only 
format. The Web page contains the text of a neWsletter about 
a ?ctitious company called Meta-Frogs. The Web page 
contains text about Meta-Frogs as Well as various tags (in the 
form of buttons) representing links to other information. 
There are three types of links represented on the Web page. 
The ?rst type of link is an immediate link to related Web 
pages. The tag for an immediate link to another Web page is 
indicated by double square brackets in FIG. 3. See tags 301, 
302, 303, 304 and 308 in FIG. 3. The second type of link is 
an immediate link for vieWing images or other immediate 
data (such as a sound ?le or movie) and is indicated by 
double parenthesis in FIG. 3. See tags 310 and 312. The third 
type of link is a deferred link. The tag for a deferred link is 
indicated by single square brackets in FIG. 3. See tags 305, 
306, and 307 in FIG. 3. 

For each type of link, the text in the brackets Would be 
displayed by a broWser in a manner indicating that it 
represents a selectable hypertext link. The broWser does not 
have to knoW Whether each tag represents an immediate or 
deferred link. For each tag (supplied by and referencing our 
server and encoding a sham ?le name), there is an entry in 
a branch table in the Web server softWare that indicates 
Whether the link is immediate or deferred. When the tag is 
selected, it sends a URL to the Web server softWare encoding 
a sham ?le name that matches the condition for the appro 
priate branch. For the sample Web page of FIG. 3, the branch 
number corresponding to the particular tag is indicated in 
parenthesis inside the brackets. For example, the deferred 
link “[references (5)]” indicated at 306 in FIG. 3 is a 
deferred link that returns a URL to the Web server softWare 
encoding a shame ?le name that matches the condition for 
the ?fth branch in the branch table. When the condition is 
met, a thread of execution is generated and suspended. The 
thread of execution points to instructions that Will either 
serve a page ?le from the server (Which may be currently 
stored on the server, accessed by it, or generated by it) or 
else generate a real URL (on the net) for the link When the 
thread of execution is reactivated. 

In addition to the links described above, certain opera 
tions may be generally implemented for all Web pages 
supplied by the server. For the exemplary ?rst embodiment, 
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6 
a “#” symbol is used to represent a command to return to the 
previous Web page displayed by the broWser (Which is 
similar to the “Go Back” command in many conventional 
broWsers), and a “*” symbol is used to represent a command 
to cause an overvieW or context-sensitive help to be dis 
played (Which is similar to the “Help” command in many 
conventional broWsers but is generated by the server). 
When the deferred links 305, 306 and 307 are selected, the 

tags may take on a different appearance to indicate that they 
have been selected (e.g., the highlighting may change color 
or be removed), but no other immediate action visible to the 
broWser’s user Will be taken. When immediate link 308 is 
selected, it Will cause a display of those deferred links that 
have been previously selected and ask the user to revieW the 
choices for execution. For instance, a Web page such as that 
shoWn in FIG. 4 may be displayed. The user may also have 
the choice of selectively deactivating the threads represent 
ing some of the links, at this point. When the immediate link 
402 is selected (“[[noW DO IT !]]”), the Web server reacti 
vates all remaining dormant threads of execution and the 
selected actions take place using multi-threaded multi 
processing. Those actions Which entail serving additional 
Web pages from our server (or asserting a URL specifying a 
different server) may be sequenced at this point to occupy 
the foreground broWser WindoW sequentially or alloWed to 
trigger multiple broWser WindoWs (only When this facility is 
available). 
An exemplary HTML de?nition for the exemplary Web 

page (using the symbols described above) is illustrated in 
FIG. 5. This HTML is output by the Web server softWare and 
sent to the client broWser Which displays the Web page. For 
purposes of clarity, the HTML for displaying the literal text 
has been deleted. In addition, redundant graphical icons for 
each link have been added in FIG. 5. 
The Web server softWare according to the ?rst embodi 

ment may be implemented using cell based computational 
units as described in US. patent application No. 08/580,921. 
An overvieW of the basic structure of a cell is described on 
pages 17—30 of US. application No. 08/580,921 Which is 
incorporated herein by reference. A cell is organiZed into 
structured sections and multiple cells may be linked through 
paths. A processor or thread of execution (referred to as a 
processionist) traverses the cell and executes instructions 
and evaluates conditions in the cell. The processionist may 
selectively folloW paths (or engender additional parallel 
processionists to folloW paths) to execute additional cells 
based on the evaluated conditions. When multiple proces 
sionists diverge from a cell, they may converge back to the 
cell through a process called recession. Selected procession 
ists may be returned to parent cells While other procession 
ists may be extinguished. Cells and paths may thereby be 
used to control extensive multi-processing through struc 
tured computational units. 

Cells include an output behavioral section Which contains 
executable code for outputting values from the cell and 
performing other operations. After the output behavioral 
section has been completed, the processionist executes 
instructions in a path selection section. The path selection 
section contains executable code and conditions for deter 
mining Which paths emanating from a cell should be fol 
loWed by the processionist. A special module called the 
branch evaluator is used to determine Which paths to folloW. 
The branch evaluator may be reentrant code shared by many 
cells Within the same address space. The branch evaluator 
implements a branch selection rule that regulates Whether 
processionists move from one cell to another Within the 
system. The actual conditions that are evaluated for each 
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referenced cell are contained in a branch table Within the 
cell. The path selection section contains a mechanism for 
dispatching processionists on the appropriate paths. In the 
?rst embodiment, this may be accomplished by requesting 
neW threads of execution from CPU 102 to folloW additional 
paths (the existing thread Would folloW one of the paths 
itself). 

In the ?rst embodiment, a cell may be used to encapsulate 
the behavior of a Web page. The output behavioral section 
may be used to generate HTML for the Web page, and the 
path selection section may be used to determine hoW hyper 
text links are handled. As described above, hypertext links 
may be implemented by URLs incorporating sham ?le 
names. Strings encoded in the sham names are used to match 
the conditions in the branch table of the path selection 
section. If the string matches a condition in the branch table, 
the corresponding path may be folloWed (or such action may 
be deferred as described further beloW). For example, FIG. 
6 shoWs lineal code de?ning the contents of a cell used to 
generate the Web page shoWn in FIG. 3. The use of lineal 
code to specify the contents of a cell is described further in 
Application No. 08/580,921 Which is incorporated herein by 
reference. 

Multiple cells may be interconnected to form a multi 
threaded, multi-processing system, Which may be distrib 
uted over multiple hosts. A per-user interface is referred to 
as a “session”, and generally corresponds to a “task”, Which 
may have any number of threads Within it. (Additionally, 
other tasks, such as system utility tasks, may be present on 
a host.) A user may cause cells to be traversed and infor 
mation to be retrieved through interfaces such as a touch 
tone phone or Web broWser. 
A session can largely be understood as a set of input and 

output channels, associated With a client/user and a set of 
“processionists” (i.e., processors, processes, threads), that 
temporarily handle the input and output of every cell that 
any of those processionists enter and traverse. Typically 
there is a “main” processionist representing an individual 
user, from Which additional processionists may be engen 
dered (divergence) , and into Which they may coalesce 
(convergence). This main processionist is generated by the 
session program (e.g., Waiting on a telephone line) When it 
ansWers the phone and injects the processionist into the 
system at a pre-designated cell location. Thus the proces 
sionist set is oWned by the user, and is extinguished When the 
user eventually completes the session. In the case of the 
telephone interface, Which is per-line, the corresponding 
session program is then re-cycled to be available for a neW 
user calling in on the same line in future; but for the Internet 
Web interface, Which is inherently multiplexed so that the 
maximum potential number of clients is indeterminate, a 
session is generated as each neW client does a “connect” to 
the Internet site, and maintained in correlation With the 
client’s IP address (or other available identi?er) until an 
explicit exiting is signaled (Which is not a standard Web 
client feature), or the connection is timed-out due to inac 
tivity. 

Multi-threaded I/O in the system is handled through the 
session currently operating a particular processionist (or 
processionist set), so the standard I/O for a particular cell at 
any moment is the I/O designated for the processionist 
passing through that cell, and its corresponding session. 
Output is therefore intended for a particular user/client, and 
as is conventional, serves for the delivery of information and 
for prompting for requested input. Corresponding input is 
for the reception of data from the client, and for selection of 
options. Options may, for example, include folloWing vari 
ous paths from a cell contingent on certain conditions. 
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8 
A broWser page ?le is produced from the actual 

(existential) output generated by a cell, not by copying the 
output behavioral section as represented in the cell. The 
output behavioral section may include HTML Which is 
output in its original form, or a transformation may be 
applied to the output behavioral section of an existing cell to 
generate HTML. A transformation may be used, for 
example, to alloW cells originally designed for a telephonic 
interface to generate a corresponding Web page (Where the 
options are displayed in text instead of audio, and tags are 
used to select options instead of touch tone keys on the 
phone). 

The Web server softWare maintains a level of synchroni 
Zation With the user as the user broWses various Web pages 
on the server. This is accomplished by building each served 
page With sham GET requests or other commands Which are 
returned to the server as the user broWses Within a session. 

For instance, using a sham GET that is sent to the server 
each time a Web page is loaded in the foreground broWser 
WindoW alloWs synchroniZation despite conventional Web 
broWser features such as the “back-up” button. BroWsers 
typically cache pages broWsed so that the “back-up” button 
may be used to revisit a page locally, Without doWnloading 
the HTML ?le again through a neW GET operation. Without 
synchroniZation, if a broWser backs-up, it becomes 
de-synchroniZed from the cellular net system. The cellular 
netWork system alWays expects responses based on the page 
it most recently generated, because that page represents the 
current cell and its contingencies. 

Therefore, Within the system frameWork, a general 
escape, or “pop-up” facility may be used to facilitate syn 
chroniZation. This facility provides for a suspension of 
cell-netWork branching choices While an over-vieW is pro 
vided (help!, Where-am-I?, go to!, etc.) preserving contexts 
for resumption, as Well as providing for optional exit or 
re-direction. 
At the top of every served Web page ?le a re-sync $.path 

string may be included. Whenever the page is loaded in the 
foreground broWser WindoW, the string is transmitted to the 
server as a sham GET. The server Will recogniZe this as a 

match to one in its list of recently served pages (and the 
corresponding cell), and not as the most recently served page 
?le. It Will then activate the appropriate part of the infra 
structure of the “pop-up” facility to re-direct the current 
client processionist to the indicated cell. Thus the cell Will 
re-run (generating output Which in this case is discarded, 
since the corresponding page is already cached in the 
broWser client) and Will Wait at its input-matching branch 
contingencies for client input as if the corresponding page 
had been served for the ?rst time. To handle those cases in 
Which the current value of the processionist (of the respec 
tive client) is signi?cant, there is, in parallel With the list of 
recently served pages, a list of processionist contexts cor 
responding to the jumping-off point for each of those pages. 
This, and the parallel page list, are maintained individually 
for each client’s main thread. 
As described above, links on a Web page can be treated as 

conditional branches in the branch table of a cell. These 
branches can be used for folloWing links as in conventional 
broWsing as Well as for deferred links and other special 
processing. In the ?rst embodiment, the system is imple 
mented by a minor variation of the “selection rule” embod 
ied in the “branch evaluator” as described in pages 45—59 of 
US. patent application No. 08/580,921 Which is incorpo 
rated herein by reference. The selection rule described in 
US. patent application No. 08/580,921 can be summariZed 
as: “Select all unconditionals and all nonexclusives Whose 
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conditions are satis?ed, UNLESS any exclusive satis?es its 
condition, IN WHICH CASE select only that one and no 
others. If several exclusives are present, take the ?rst one 
satis?ed, excluding the others.” The varied rule according to 
the ?rst embodiment of the present invention can be sum 
mariZed as folloWs: “Select all unconditionals and all non 
exclusives Whose conditions are satis?ed, UNTIL any exclu 
sive satis?es its condition, AT WHICH TIME select only 
that one and no others. If several exclusives are present, take 
the ?rst one satis?ed, excluding the others.” If the branch 
that is folloWed is of a deferred type (i.e., non-exclusive), a 
processionist Will be initiated and placed in a suspended 
state for later activation. The variation on the rule results in 
the “time WindoW” for branch evaluation being de?ned so as 
to open folloWing the completion of the output of the current 
cell (Which draWs the Web page), and to close at the time that 
an input satis?es any exclusive conditional (typically by 
implicit matching With input). 

Relying on this neW rule, the hypertext links desired to be 
deferred are translated into strings that satisfy non-exclusive 
conditionals on branches of the current cell (corresponding 
to a current Web page). The particular cell is constructed 
incorporating (or making use of as shared code) the varied 
branch evaluator, referred to as BED (Branch Evaluator 
Deferred version). The BED has tWo additional specialiZa 
tions for this role: The lead processionist is never 
dispatched on a branch Whose contingency rule is a non 
exclusive conditional (or unconditional); and (ii) Whenever 
it dispatches a processionist on a branch Whose contingency 
rule is a (deferred) non-exclusive conditional, the proces 
sionist is dispatched in a suspended state, such that upon 
arriving at the destination cell it remains suspended until 
explicitly re-activated. In the ?rst embodiment, this means 
that a thread is initiated and the program counter associated 
With the thread points to the next instruction to be executed 
to dispatch the processionist to the desired cell. The appro 
priate “sleep” bit is set for the thread to put it in a suspended 
state. An exclusive branch, on the other hand, involves 
dispatching an active processionist to the desired cell right 
aWay. A special exclusive branch may be included on the 
Web page to alloW revieW and activation of suspended links 
by the user as described above With reference to FIG. 4 or, 
in some instances, the deferred links (and corresponding 
suspended processionists) may be automatically reactivated 
Without revieW When the special exclusive branch is 
selected. 

The resulting behavior, When broWsing, typically is as 
folloWs. Each link intended to be deferred is encoded (When 
the page is draWn from the output of a cell) as a GET request 
of a sham ?le from the http server, such that the sham ?le 
name encodes a string satisfying (typically by implicit literal 
matching With input) the non-exclusive conditional of a 
contingent branch. Each link intended NOT to be deferred is 
encoded (When the page is draWn from the output of a cell) 
as a GET request of a sham ?le from the http server, such 
that the sham ?le name encodes a string satisfying (typically 
by implicit literal matching With input) the exclusive con 
ditional of a contingent branch. Typically such links Will 
represent page changes Within the format and context of the 
structured publication, intended to be accomplished 
immediately, or links signifying that the reader considers 
broWsing of the publication to be complete. The latter links 
(i.e., those signifying completion) Will be to a cell pro 
grammed to orchestrate the revieW and folloWing of the 
deferred links, by explicitly re-activating suspended proces 
sionists (belonging to the particular reader’s session). The 
above behavior may be implemented by making minor 
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10 
changes to the branch evaluator algorithm described in US. 
patent application No. 08/580,921. 

OvervieW of Branch Evaluator Deferred Version 

The folloWing description of the BED makes reference to 
FIGS. 7A and 7B Which shoW the structure of a cell 
according to the ?rst embodiment. This description is based 
upon the description of the branch evaluator (“BE”) in 
application No. 08/580,921, but has been modi?ed to alloW 
for deferred links. The peculiarities section 924 of the cell 
may contain a ?ag to indicate Whether the original branch 
evaluator or BED is used for a particular cell. This alloWs 
both types of cells to be used Within a single cellular netWork 
system. 

In the system according to the ?rst embodiment, the path 
selection section determines Which cells Will be evoked by 
the current cell. A branch table 944 (Which is part of the 
forWard link table 970a) contains all of the possible evoca 
tion paths from the current cell. Each entry in the branch 
table 944 contains a contingency speci?cation referencing a 
conditional statement (if applicable) Which is evaluated to 
determine Whether the path should be folloWed, branch 
parameters (including type), an address of the next cell on 
the path, and a registration section for recording the iden 
ti?cation of the processionist sent doWn the path. The BED 
946 traverses through each entry in the branch table 944 to 
determine Which paths should be folloWed and to initiate 
neW processionists (threads of execution) to folloW the paths 
if necessary. The additional components 918 may also 
contain variable length information for each entry in the 
branch table 944 as appropriate (indicated at 948a, 948b, 
and 9486). This variable length information may include a 
condition calculation module 948a containing information 
to be used by the branch evaluator to evaluate the condi 
tional statement for a particular branch, the pseudo space 
name 941% (if any) that may be associated With a branch that 
is not to a subspace cell, and a symbolic reference or 
transduction code 9486 for branching to a cell that is not to 
a virtual address in the same cell clump. The symbolic 
reference/transduction 9486 is important for branches 
requiring more than a memory jump command (ie a branch 
across a computer netWork or other heterogeneous 
technology). For instance, to branch across a communica 
tions netWork, the address of the cell (the symbolic 
reference) Would include the netWork node address as Well 
as the identi?cation of the particular cell at that node. The 
transduction code Would cause the processionist to send an 
appropriate netWork packet addressed to the appropriate 
node, and then terminate (thus transducing the processionist 
from a thread to a packet). The receiving node Would receive 
the packet and initiate a neW thread and insert it into the 
speci?ed cell. 

In the ?rst embodiment, the BED 946 is implemented as 
code that may be shared among multiple cells in the system 
to avoid redundancy. The BED 946 is preferably reentrant 
code external to the cell (although for illustrative purposes 
it is shoWn Within 910 in cell 900 in FIG. 9). Each time a 
processionist traversing a particular cell reaches its path 
selection section 910 a cellFrame is used to keep track of 
information speci?c to the operation of the branch evaluator 
for the current cell. Among other things, the cellFrame stores 
the current cell’s address as Well as a pointer to the current 
value, and indices into the branch table 944 used for branch 
evaluator operation. 

Because the BED is informed of Which cell it is subserv 
ing (or located in, in the case of individual copies in each 
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cell), as Well as the identify of the other cells to Which it is 
dispatching procession(s) from the cell, a minor enhance 
ment of the BED (such as a JSR to a special routine) Would 
enable the position of a processionist to be posted each time 
it traversed a cell, and then a concurrent process could easily 
create a copy as soon as a processionist has passed through 
each such cell, thus creating a personaliZed copy of a 
subdivision of a netWork frequented by a particular 
processionist, Which might represent the interest of a par 
ticular user. 

The path selection section 910 alloWs the system of the 
?rst embodiment to achieve uni?cation of parallel and serial 
constructs and methods through a generaliZation of contin 
gency branching, folloWed in appropriate instances by con 
trolled convergence. Essentially, the operation of the path 
selection section 910 is speci?ed such that a processionist 
may diverge from the cell on a subset of its branches in the 
branch table. By this principle, concurrent activity may be 
engendered and maintained for as long as desired; or 
alternatively, activity may be restricted to a choice of a 
single path among several, or none of them. 

If one or more branches project from a cell (i.e., in the 
branch table), then depending on the existential situation 
When the processionist reaches the path selection section 
910 of that cell, the processionist may folloW one or more of 
these branches, according to the selection rule implemented 
in the branch evaluator 946. The existential situation dictates 
Whether the conditions for each branch Will be evaluated 
true at the moment of branch selection. If none of the 
conditions in the branch table 944 evaluate to true, then no 
branches are taken and the processionist goes to the cell’s 
exit Zone 914. 

Each branch in the branch table 944 has an explicit or 
implicit condition that must be evaluated to determine 
Whether the corresponding path should be taken. A branch 
may have a condition that depends upon an explicit com 
parison of values or on an implied comparison With input or 
truth. As described above, the conditions may comprise text 
strings that are to be matched With input consisting of 
corresponding strings encoded in sham ?le names in URLs 
generated by a Web page. If there is no express condition, 
then the branch is implied to be unconditional. A path may 
also be designated as blocked, in Which case it Will not be 
folloWed under any circumstance. Express conditions may 
be speci?ed as mutually exclusive or as nonexclusive. Those 
that are unconditional are inherently nonexclusive. 

The selection rule implemented by the BED 946 selects 
every path With a satis?ed condition or no condition; 
provided, hoWever, that if the branch table 944 contains a 
condition that is exclusive and satis?ed (i.e. it evaluates to 
true) then after the ?rst of these exclusive conditions is 
selected no further paths are selected and the BED is done. 

So long as there is no exclusive condition that is satis?ed 
in the branch table 944, then the branch evaluator 946 Will 
send a processionist doWn each path in the branch table 944 
that is unconditional or has a nonexclusive condition that is 
satis?ed. As described above, these processionists may be 
placed in a suspended state for deferred execution. 

In the BE, if no paths are selected, the processionist goes 
to the exit Zone 914, Which is the same point to Which 
processionist(s) Would have been expected to arrive had one 
or more processionists been dispatched along paths and then 
converged through the convergence section 912. HoWever, 
in the BED, it instead resumes at the beginning of the BED, 
there aWaiting a further input. 

In summary, conditions for paths in the branch table 944 
can be of the folloWing types: a) exclusive and immediate 
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12 
(explicit comparison, logical value, or implied match With 
input); b) nonexclusive and deferred (explicit comparison, 
logical value, or implied match With input); c) unconditional 
and deferred (like a nonexclusive conditional that is alWays 
met); or d) blocked (like a conditional contingency that is 
never met). 

The selection rule implemented by the BED 946 can be 
summariZed as: select all unconditionals and all nonexclu 
sives Whose conditions are satis?ed, until an exclusive 
satis?es its condition, in Which case select that one and no 
others thereafter. If several exclusives are present, take the 
?rst one satis?ed, excluding the others. As a practical matter, 
in the ?rst embodiment, the “?rst” exclusive condition 
satis?ed Will be based upon the chronological order that the 
entries Were placed in the branch table 944, unless a later 
entry is explicitly re-positioned in the branch table by an 
express command. (In other embodiments, priority could be 
left to be determined by real-time exigencies, such as the 
order of arrival of inputs satisfying implicit matching 
conditions—that is to say, the ?rst decision that can be 
reached based on available data.) 

Of course, Whether a condition is satis?ed may depend 
upon the moment in time that the condition is evaluated. Due 
to implementation of the path selection section using serial 
computation, the “moment of evaluation” may actually be a 
time WindoW of a certain length. In the ?rst embodiment, the 
time WindoW starts When the Web page is displayed and ends 
When an exclusive condition has been satis?ed. Each time a 
sham-encoding URL is received by the server, the BED is 
re-activated and the conditions are evaluated. Existential 
circumstances may be re-evaluated each time a URL encod 
ing a sham ?le name is received. An inactivity timer may be 
provided in the input stage such that if no input or links 
Within a certain interval (for each cycle of the BED) then the 
client Will be inferred to have disconnected, so the session 
Will be terminated and all its resources freed, including 
threads (processionists), and the BED cell frame, leaving the 
cell in its initial, unlocked state. 

Notes on Implementation and Lineal Code for 
Branch Evaluator Deferred Version 

The BED is present in each cell that requires branch 
selection, or alternately exists as referenced shared code, of 
Which there may be any number of copies present serving a 
group of cells (one copy per virtual address space is most 
ef?cient for current computer architectures). To be ef? 
ciently shared, the object code should be re-entrant. The 
lineal code expressing the BED algorithm is preferably 
interpreted into machine language for specialiZed, optimal 
performance, although it can itself be constructed from a 
number of cells, in principle. The BED is a serial algorithm, 
Worked by only one processor (or thread) for each proces 
sionist traversing a cell. Note that multiple concurrent pro 
cessionists may share the BED Without interference. Access 
is provided to additional processors as needed to be “dis 
patched” via pointers in the branch table. (As a consequence, 
the BED itself could in principle be implemented by a group 
of cells, With their branch selection subserved by a simpler 
“branch evaluator” that handles only bifurcations.) 

In summary, the BED can be understood as folloWs: It 
may be part of a cell. It operates on the branch table of that 
cell. It can effect the evocation of other cells (or of the cell 
of Which it is a part). The BED itself is expressed in the 
folloWing algorithm in a lineal form that represents a group 
of interconnected cells. 
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Variables: 

Branch table branch (“item”) number indices: 
C=currently considered branch, N=next, F=forWard check 
for presence of TRUE exclusive. The advance of C and N 
are coordinated so as to assure that parallelism is available 
to select multiple branches When appropriate; before dis 
patching a processor on a branch, F steps ahead of N to 
check for the presence of a TRUE exclusive conditional. B 
is the total number of branches (“items”) in the branch table. 

Analysis of initial conditions: 
B=0, BED can handle its ForWard branch table, but is not 

actually needed. 
B=1, use of specialiZed versions of branch evaluator could 

achieve greater speed and economy; so also With various 
other special cases of particular collections of branch types. 

B>=2, is the normal case. 

Tests, pre?xed With ‘2? and meta-commands, beginning 
With !! are elaborated beloW. Comments, as opposed to 
commands or meta-commands, begin with W. Simple com 
mands begin With “!” but the only one utiliZed here is an 
instruction to increment a number (i.e., !increment, 

15 

14 
All contingencies are exclusive. ?? conforms With lineal 

code conventions for exclusives. (The exclusive behavior is 
also forced here by the fact that the processionist is restricted 
to being singular, so no divergence—i.e., parallel 
branching—is possible Within the branch evaluator itself.) 
Stated conditions on contingent branches are functions of 

truth value, Which could be implemented as cells invoked, 
although only the meaning of the test and not its implemen 
tation is speci?ed here. Aresult With the value TRUE alloWs 
the branch to be taken, and thus the corresponding space 
entered and evoked. Cell (space) names are taken as global 
Within the scope of the algorithm. 

Note that a cellFrame has been established previously 
upon entry to the cell. This cellFrame is used by the 
processionist for the cell during the branch evaluator’s 
execution as a scratchpad for the BED’s variables (C, N, F, 
etc.) and alloWs the BED to be used reentrantly. 

The folloWing illustrates the BED’s algorithm using a 
lineal code representation: 

. . then start over} 

{C Loop; ~!!!consider the Cth item; 
7~=Blocked C{C False Result 2; ~lincrement, C; C+1>>>N; 
77~=end C {:Done} 
{:C Loop} 
}C False Result 2; 
77~=Unconditional C{:X} 
{C Test; ~!!computetheconditionalforCthitem; 

77~=True C{C True; 
77~=Exclusive C{Result 3; ~!!dispatchleadprocessoronbranchC} 
{X; ~ 

77~=end N{:Result 9; ~!!!because C+1 spot is empty, seegamma} 
{Y; ~!!consider the Nth item; 

77=Blocked N{N False Result 5; ~lincrement, N; 
77~=end N {:Result 9} 
{ :N Loop} H! noW in spread mode, see * ; 

}N False Result 5; 
77~=Unconditional N {N Ture; ~!!!consider the Nth item; 

77~=Exclusive N{Result 4; ~lincrement, C; {:Result 3} 
{Result 1; {:tWo OK} } 

}N True; 
{N Test; ~!!computetheconditionalforNthitem; 

77~=True N{:N True} 
{:N False Result 5] 

}N Test; 
}Y; 

{:C False Result 2} 
}C Test; 

}initialize; 
‘.7{N Loop; ~!!!consider the Nth item; 

77~=Blocked N{Result 7; ~lincrement, N; 

}Result 7; 
77~=Unconditional N{N True Spread; ~!!!consider the Nth item; 

} 
{Result 8; {:tWo OK} 

~!!!knoWing both C&N are true & non-exclusive; 
!!!+ spread mode Will end at “lead processor continues”; 

}Result 8; 
}N True Spread; 

{N Test Inner; ~!!computetheconditionalforNthitem; 
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-continued 
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}N Test Inner; 

!!![the following is evoked from results 1 and 8] 
‘.7{tWo OK; ~!!! look out for true exclusives ahead before you request’p; 

77~F=1 {:request processor; ~!!!because test Was previously passed} 
{check ahead; ~N+1 >>> F; 

77~=end F{:request processor} 
{check F; ~!!!consider the Fth item; 

‘.7'.7~=exclusive F{F is exclusive; ~!!computetheconditionalforFthitem; 

{:skip it} 
}F is exclusive; 
{skip it; ~F+1>>>F; 

77~=end F{ ~1>>>F; :request processor} } 
{:check F} 

}skip it; 
}check F; 

}check ahead; 
}tWo OK; 
‘.7{request processor; ~!!attempt to dispatch a processor on branch C; 

‘.7?~=Failute{failure; ~!!! <2 processors are available, so issue Warning message; 
“WARNING: Path not taken because <2 processors.~ 

{:lead processor continues} 
}failure; 
{success;~ 

‘.7‘.7~convergeType=FWDiALL{v; ~!!create convergence array; 
{:lead processor continues} }v; 

{lead processor continues; ~N>>>C; C+1>>>N; ~!!! see + ; 
??end N{:Result 9} 
{:C Loop} 

}lead processor continues; 
}success; 

}request processor; 
'.7{Result 9; ~!!attempt to dispatch a processor on branch C; 

‘.7?~=Failure{failure9; ~!!! <2 processors are available, so issue Warning message; 
“WARNING: Path not taken because <2 processors.~ 

{:lead processor continues 9} 
}failure9; 
{success9;~ 

‘.7?~convergeType=FWDiALL{v9; ~!!create convergence array; 
{:lead processor continues 9} }v9; 

{lead processor continues 9; 
{:Done} 

}lead processor continues 9; 
}success9; 

}Result 9; 
}BED; 

EXPLANATION OF NUMBERED RESULTS 

In the foregoing and the following, expressions such as “C 
is true” mean that the contingency associated With the 
branch numbered C in the branch table of the cell currently 
running the branch evaluator has evaluated to TRUE in the 
existential situation. 

(1) C is true & non-exclusive OR is unconditional, AND 
N is also that Way, IMPLIES 

Attempt to dispatch a neW processor on branch C, With 
?ag set for suspended state; then advance (i.e. “move 
ahead”) both indices C and N and continue the main 
procession through the branch table (i.e., C loop), unless at 
the end of the Branch Table, in Which case attempt to 
dispatch a neW processor on the last branch (and then go to 
sleep at Done until the next input). 

But before requesting a neW processor, TWO OK must 
check that there are not ahead any true exclusives by ?rst 
marching index F ahead of N until the end of the branch 
table. So, if F hits a true exclusive, lead processor goes out 
that branch (and We’re done With branch selection, and 
?nished running the BED). 

If a neW processor is not available, then We post a Warning 
noti?cation and skip branch C altogether, advancing C and 
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N, and continue the main procession through the branch 
table (i.e., C loop). (Thereafter, eventually a processor may 
become available; or the lead processor may leave the cell 
via an exclusive branch and We’re done With branch 
selection, and ?nished running the BED). 

(2) C is false OR blocked, IMPLIES move ahead. 

(3) C true AND exclusive, IMPLIES lead processor take 
branch indicated by value of index C; therefore ?nished With 
this cell. (Note: Gamma) 

(4) C true or unconditional, AND, N true & exclusive, 
IMPLIES skip branch C and then lead processor take branch 
N—i.e., increment C so C=N, then do as in 

(5) C is true & nonexclusive OR is unconditional, AND, 
N is false OR blocked, IMPLIES: 

Skip N (i.e., advance N, leaving C as it Was) thus entering 
“spread mode” Which considers (6, 7, 8), already knoWing 
that the Cth item is TRUE. 

(6) NeW N is true & exclusive, IMPLIES “forget about 
Cth branch” (i.e., put the value of N into C), then do as in 
(3) 

(7) NeW N is false or blocked, IMPLIES “skip Nth 
branch”, i.e., increase the spread by incrementing N, and 
then continue looping in spread mode. 
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(8) NeW N is true or unconditional, IMPLIES (leaving 
“spread mode”) do same as (1), i.e., attempt to dispatch a 
neW processor on branch C, etc. 

(9) C is true & non-exclusive OR is unconditional, AND 
there are no more branches to consider, IMPLIES 

Attempt to dispatch a neW processor on branch C, With 
?ag set for suspended state, (handling any unavailability as 
in Result 1); then go to Done to sleep until the next input 
arrives. 

(*) “noW in spread mode” means N is diverging ahead of 
C+1 position. 

(+) “spread mode Will end . . .” means N resumes C+1 

position after it goes, via TWO OK, through “request 
processor” to “lead processor continues” Where N>>>C and 
C+1>>>N. 
(Gamma) Result (3) also applies When C true and C is last 
or only branch. 

De?nitions of tests and meta-commands in the branch 
evaluator: 

1O 
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The respective “end” tests report TRUE or else Whether 

the respective index C or N or F is past the end of the branch 
table. The other tests simply look at the descriptors of the 
branch table item respectively indexed by C or N or F, and 
report TRUE or else according to Whether the particular 
branch’s type matches (i.e., Blocked, Unconditional, 
Exclusive). 
The Failure test, and REQUEST PROCESSOR. The 

meta-command “ ! ! attempt to dispatch a processor on branch 
C” checks to see that there are (preferably at least TWO 
more) processors available, before it allocates ONE of them 
to branch number C and dispatches it on that branch. 
“??~=Failure” reports TRUE if <2 Were available, in Which 
case no action Was taken. 

The No test reports TRUE if the meta-command “U test 
if Cth branch points to a sub-space cell of the current cell” 
?nds that branch C is not an subspace path, according to the 
descriptors of the item number C in the branch table. 

“{Done; ~!!sleep until next input;}” indicates the branch 
evaluator is through With branch evaluation for the most 

The test. . is TRUE if . . . 

endC C is greater than the number of branches in the forward branch table. 
Blocked C Branch number C is designated “blocked”. 
Unconditional C Branch number C is designated “unconditional”. 
Exclusive C Branch number C is designated “exclusive conditional”. 
True C The contingency on branch number C evaluated TRUE. 
endN N is greater than the number of branches in the forWard branch table. 
Blocked N Branch number N is designated “blocked”. 
Unconditional N Branch number N is designated “unconditional”. 
Exclusive N Branch number N is designated “exclusive conditional”. 
True N The contingency on branch number N evaluated TRUE. 
endF F is greater than the number of branches in the B ’ T. 
Exclusive F Branch number F is designated “exclusive conditional”. 
True F The contingency on branch number F evaluated TRUE. 
Failure No more processors Were available to the branch evaluator. 
No The test, if Cth branch points to a subspace cell of the current cell, did 

not produce a TRUE result. 
77~F= 1 ——is an example of an explicit comparison conditional. 
'.7{TWo OK; This and similar cases represent a blocked space, indicating entry to it 

can only occur by reference to the enclosed cell name. (Blocked 
spaces in the branch evaluator are entered by evocation only, using an 
ordinary branch.) 

~ The “tilde” character is used to indicate that What folloWs is not literal 
material, as Would be assumed in the particular context, but rather 
operational material such as a command, meta-command, comment, 
operation, expression, name, etc. 

!!sleep until ——means the processor Working the BED (the “lead processor”) 
next input; idles, or preferably the corresponding process (generically, “lead 

processionist”) is suspended (i.e., placed in an inactive Wait state that 
does not consume system processor resources) until the next input 
arrives to be considered by the BED in the same manner as the 
foregoing input. 

A meta-command like “compute the conditional for Cth 
item” computes, considering the existential situation, the 
conditional expression corresponding to branch number C at 
that moment. Asubsequent True C test or True N test or True 

F test, reports the result of the corresponding computation as 
TRUE or false. The computation uses the individual condi 
tional computing code module for the branch, Which is 
reached via a relative address occupying the conditional 
computing code ?eld of the item corresponding to the 
respectively C, N or F position in the branch table. (A 
conditional computing code section Was installed at cell 
assembly time for each exclusive or nonexclusive condi 
tional contingency). The computation also checks modula 
tors associated With the particular branch, if any are, and 
forces a non-TRUE result if one of them is active. 

55 
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recent input, so processionist (“processor”) sleeps before 
looping back to BED. 

“{Result 3; ~!!dispatch lead processor on branch C}” 
indicates taking the unique or ?nal branch by the lead 
processor, so ?nished With branching for this cell. 

FolloWing the principles of this invention, other speci?c 
embodiments may be de?ned that depend on introducing a 
neW behavior into broWsers themselves, but have the dis 
advantage of not Working With standard broWsers, or simpler 
client terminal devices such as a touch-tone telephone set or 
simple interactive television (press button, or point & click) 
or simple interactive text terminal (such as the old VT-100). 
Thus it is a special advantage of implementing the invention 
at the level of the server, and even more so of using the 
cellular netWork programming method described in US. 
patent application No. 08/580,921, that the Widest variety of 
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browsers and other client terminals may be accommodated, 
and even different types served concurrently by the same 
system. For instance, a cellular netWork clump may be 
accessed using a touch tone phone interface and a Web based 
interface concurrently. 

The foregoing description is presented to enable any 
person skilled in the art to make and use the invention. 
Descriptions of speci?c designs are provided only as 
examples. Various modi?cations to the preferred embodi 
ment Will be readily apparent to those skilled in the art, and 
the generic principles de?ned herein may be applied to other 
embodiments and applications Without departing from the 
spirit and scope of the invention. Thus, the present invention 
is not intended to be limited to the embodiments shoWn, but 
is to be accorded the Widest scope consistent With the 
principles and features disclosed herein. 
What is claimed is: 
1. A server system for providing data to a client system 

across a communications netWork, the server system com 
prising: 

means for providing a ?rst tag representative of a desired 
action to the client system; 

means for providing a ?rst link in association With the ?rst 
tag such that the client system asserts a ?rst signal 
addressed to the server system on the communications 
netWork When the ?rst tag is selected; 

Wherein the ?rst tag and the ?rst link are con?gured to be 
processed by the client system in a manner indistin 
guishable as to Whether the desired action is immediate 
or deferred; 

means for receiving the ?rst signal; 
means, in response to the receipt of the ?rst signal, for 

determining Whether the desired action should be 
deferred; and 

means for indicating that the ?rst tag has been selected 
and that the desired action has been deferred. 

2. The server system according to claim 1, further com 
prising: 

means for providing a second tag to the client system; 
means for providing a second link in association With the 

second tag such that the client system asserts a second 
signal addressed to the server system on the commu 
nications netWork When the second tag is selected; 

means for receiving the second signal; 
means, in response to the receipt of the second signal, for 

determining Whether the ?rst tag has been previously 
selected and Whether the desired action has been 
deferred; and 

means for executing the desired action in the event that 
the ?rst tag has been previously selected and the 
desired action has been deferred. 

3. The server system according to claim 2, Wherein the 
desired action includes requesting desired data from a sec 
ond server system and Wherein the means for executing the 
desired action includes means for asserting a request for the 
data on the communications netWork for the desired data to 
be returned to the client system. 

4. The server system according to claim 3, Wherein: 
the means for providing the ?rst and the second tags 

includes means for sending hypertext markup language 
(HTML) to the client system; 

the client system includes HTML Web broWsing softWare; 
the ?rst signal and the second signal comprise universal 

resource locators (URLs) Which each include a ?le 
name; 
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the means for determining Whether the desired action 

should be deferred includes: a list of ?le names Which 
are associated With deferred actions and means for 
comparing the ?le name in the URL for the ?rst signal 
to the ?le names in the list; and 

the means for asserting a request for the data on the 
communications netWork comprises asserting a hyper 
text transfer protocol command on the communications 
netWork using a return address for the client system 
such that the desired data is returned to the client 
system. 

5. The server system according to claim 4, Wherein the ?le 
name in the ?rst signal represents a non-existent ?le. 

6. The server system according to claim 4, further com 
prising means for maintaining synchroniZation With Web 
pages displayed by the HTML Web broWsing softWare. 

7. The server system according to claim 6, Wherein the 
means for maintaining synchroniZation includes embedding 
a command in each page of HTML provided by the server 
system such that the command causes a synchroniZation 
signal to be sent to the server system When the page is 
displayed by the HTML Web broWsing softWare. 

8. A server system for providing data to a client system 
across a communications netWork, the server system com 
prising: 

means for providing a structured publication to the client 
system; 

Wherein the structured publication includes at least one 
tag representative of a desired action Which is outside 
the context of the structured publication; 

means for providing a ?rst link in association With the ?rst 
tag such that the client system asserts a ?rst signal 
addressed to the server system on the communications 
netWork When the ?rst tag is selected; 

means for receiving the ?rst signal; 
means, in response to the receipt of the ?rst signal, for 

determining Whether the desired action should be 
deferred; 

means for suspending the desired action; 
means for receiving an indication that the context of the 

structured publication is completed; and 
means, in response to such indication, for activating the 

desired action Which had been suspended. 
9. The server system according to claim 8, Wherein the 

desired action includes requesting desired data from a sec 
ond server system and Wherein the means for executing the 
desired action includes means for asserting a request for the 
data on the communications netWork for the desired data to 
be returned to the client system. 

10. The server system according to claim 9, Wherein: 
the means for providing the ?rst tag includes means for 

sending hypertext markup language (HTML) to the 
client system; 

the client system includes HTML Web broWsing softWare; 
the ?rst signal comprises a universal resource locator 
(URL) Which includes a ?le name; 

the means for determining Whether the desired action 
should be deferred includes: a list of ?le names Which 
are associated With deferred actions and means for 
comparing the ?le name in the URL for the ?rst signal 
to the ?le names in the list; and 

the means for asserting a request for the data on the 
communications netWork comprises asserting a hyper 
text transfer protocol command on the communications 
netWork using a return address for the client system 
such that the desired data is returned to the client 
system. 



6,128,667 
21 

11. The server system according to claim 10, Wherein the 
?le name in the ?rst signal represents a non-existent ?le. 

12. The server system according to claim 10, further 
comprising means for maintaining synchronization With 
Web pages displayed by the HTML Web broWsing softWare. 

13. A method for providing data to a client system across 
a communications network, comprising the steps of: 

providing a ?rst tag representative of a desired action to 
the client system; 

providing a ?rst link in association With the ?rst tag such 
that the client system asserts a ?rst signal addressed to 
the server system on the communications netWork 
When the ?rst tag is selected; 

Wherein the ?rst tag and the ?rst link are con?gured to be 
processed by the client system in a manner indistin 
guishable as to Whether the desired action is immediate 
or deferred; 

receiving the ?rst signal; 
in response to the receipt of the ?rst signal, determining 

Whether the desired action should be deferred; and 
indicating that the ?rst tag has been selected and that the 

desired action has been deferred. 
14. The method of claim 13, Wherein the desired action 

includes requesting desired data from a second server sys 
tem and Wherein the step of activating the desired action 
further comprises asserting a request for the data on the 
communications netWork for the desired data to be returned 
to the client system. 

15. The method of claim 14, Wherein: 
the step of providing the ?rst tag further comprises 

sending hypertext markup language (HTML) to the 
client system; 

the client system includes HTML Web broWsing softWare; 
the ?rst signal comprises a universal resource locator 
(URL) Which includes a ?le name; 

the step of determining Whether the desired action should 
be deferred further comprise: associating a list of ?le 
names With deferred actions and comparing the ?le 
name in the URL for the ?rst signal to the ?le names in 
the list; and 

the step of asserting a request for the data on the com 
munications netWork further comprises asserting a 
hypertext transfer protocol command on the commu 
nications netWork using a return address for the client 
system such that the desired data is returned to the 
client system. 

16. Amethod according to claim 15, Wherein the ?le name 
in the ?rst signal represents a non-existent ?le. 

17. A method according to claim 15, further comprising 
the step of maintaining synchroniZation With Web pages 
displayed by the HTML Web broWsing software. 
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18. A method for providing data to a client system across 

a communications netWork, comprising the steps of: 
providing a structured publication to the client system; 

Wherein the structured publication includes at least one 
tag representative of a desired action Which is outside 
of the context of the structured publication; 

providing a ?rst link in association With the ?rst tag such 
that the client system asserts a ?rst signal addressed to 
the server system on the communications netWork 

When the ?rst tag is selected; 
receiving the ?rst signal; 
in response to the receipt of the ?rst signal, determining 

Whether the desired action should be deferred; 

suspending the desired action; 
receiving an indication of completion With respect to the 

context of the structured publication; and 

in response to such indication, activating the desired 
action Which had been suspended. 

19. The method of claim 18, Wherein the desired action 
includes requesting desired data from a second server sys 
tem and Wherein the step of activating the desired action 
further comprises asserting a request for the data on the 
communications netWork for the desired data to be returned 
to the client system. 

20. The method of claim 19, Wherein: 

the step of providing the ?rst tag further comprises 
sending hypertext markup language (HTML) to the 
client system; 

the client system includes HTML Web broWsing softWare; 
the ?rst signal comprises a universal resource locator 
(URL) Which includes a ?le name; 

the step of determining Whether the desired action should 
be deferred further comprise: associating a list of ?le 
names With deferred actions and comparing the ?le 
name in the URL for the ?rst signal to the ?le names in 
the list; and 

the step of asserting a request for the data on the com 
munications netWork further comprises asserting a 
hypertext transfer protocol command on the commu 
nications netWork using a return address for the client 
system such that the desired data is returned to the 
client system. 

21. Amethod according to claim 20, Wherein the ?le name 
in the ?rst signal represents a non-existent ?le. 

22. A method according to claim 20, further comprising 
the step of maintaining synchroniZation With Web pages 
displayed by the HTML Web broWsing softWare. 

* * * * * 


